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¢ Please check that this question paper contains 8 printed pages.

e (Code number given on the right hand side ot the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before attempting it.

e |5 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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General Instructions :
(i) All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.

(iii) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(iv) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v)  Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.

gqug - AH
SECTION - A

AT 1 6 THITH I 1 IH H & |
Question numbers 1 to 6 carry 1 mark each.

d
| ST O 2 = % e 1 e T HAT 1
d
Find the solution of the differential equation Exz %

d
2. Wﬁw\/}&z+y=e—2\ﬁwwwamaﬁfml 1
Write the integrating factor of the differential equation

QX =2\ [x
\/;Cdx+y_e N

3. QRW 37 +2b % o RaT et @ =i+ ] — 2k TN b =21 —4] + 5k & | 1
Write the direction ratio’s of the vector 3a + 2b where @ = i + j _ 2k and
%

b =2i—4j + 5k.

4. Eﬁﬂ?zZi+3}+2§WﬂﬁWE}=Zi+2}+§Wﬂ&iﬂﬁﬁaﬁﬁl@I 1

A A A —> A A A
Find the projection of the vector a = 2i + 3j + 2k on the vector b = 2i + 2j + k.

5. T&g (1,2, 3) W STH aTell 39 Y@ T Gig9T THEHOT i@y S qHaet

T-(i42]-5k)+9 =0T | 1
Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the
plane?*(;+2f—51;)+9 = (.
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,, . 2 sin 3
6. IAA /2 < x < TH x HI I8 HM I HifoT iéa%%@al% ( 1 ’ 23inx)

IZCHATT € | 1

2 sin X 3 )

In the interval /2 < x < 7, find the value of x for which the matrix ( [ 7 sin x

1S singular.

dqig - d
SECTION - B

Y & 7 ¥ 19 T U U9 4 376 T |
Question numbers 7 to 19 carry 4 marks each.

7. X@ref ?=2i—5}+12+7t(3;+2j+612)ﬁ‘2ﬂ?=7i—612+u(f+2j}+212)%a°|‘d
= T AT T | 4

Find the shortest distance between the following lines :

— A A A A A A — A A A A A
r=21-5+k+A(3i+2j+6k)and r =71 —6k+u(i+2j+2k)

1 | 37
. Tog =ifsiw f 2tan™! (5) + tan ™! (7) = sin”! [2 5 \/5) 4
SRAAT
X %W%’(—ffﬁ%ﬁ tan ! (1 —x) =l tan~! x, x > 0
' l+x/ 2 ’
el | |
Prove that 2 tan™! (—) + tan! (—) = sin™! [ e )
2 7 254/2
OR

| |
Solve for x : tan~! (1 " B =35 tan"! x, x>0

AMxZ+2), 3 x <0 .
9. A% g UH & T&T T f(;~c)=<4f_l_6 )aﬁ:xx>0 X=0WIAd & 1 3T x =0 W

TeAT i STFHATNIAT Shl ST HITSTT | 4

er2 3, Kx &4 1S continuous at
4dx+6 ,ifx>0

x =0 ? Hence check the differentiability of f(x) at x = 0.

For what value of A the function defined by f(x) = -
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d
10. T x = ae' (sin t + cos t) ATy = ae' (sint—cost)%,ﬂ:fﬁﬁa‘ﬁ%]@%axzzii? 4

d +
If x = ae' (sint + cos t) and y = ae' (sin t — cos t), prove that HxX — i ~ 3% :

d2 d
1. 'Elﬁ'{y=Aem“‘“+Bem%}ﬁW%Exg—(m+n)&z+my=O 4
d2 d
Ify=Ae”“+Be“x,Showthatgx%—(m+n)axz+mny=0
12 amaﬁ%mr:f St WS 4
\/5—4x—2x2

13. Tordl MR 99 o 99 T 35,000 HT HiY & &9 g =-{= ger & Sier ° Faie s
€ | T 9re U8 % SN =S &, 518 Teh 3T i < €37 AT € a9 f5dig ste 9 10%

TS & ST U U371, (haY U 9rdreel) i § a1 ST & | 378 0 & W 9 I8
e IfTT T 35,000 & T Hi & THR & drel § Fa9 = & v {69 TR i

ST SR ¥ &l 91 et &7 T 3,200 & 2

T TR | 1 god ST el € 2 4

A trust fund has < 35,000 is to be invested in two different types of bonds. The first
bond pays 8% interest per annum which will be given to orphanage and second bond
pays 10% interest per annum which will be given to an N.G.O. (Cancer Aid Society).
Using matrix multiplication, determine how to divide X 35,000 among two types of

bonds if the trust fund obtains an annual total interest of < 3,200. What are the values

reflected in this question ?
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14.

13.

16.

1'Z.

65/3

2 4 —6
TEEA=| 7 3 5
1 -2 4

Express the matrix A =

symmetric matrix.

T A =

It A=

-6

I Ush U 3T AT U [quq-GHHT 3TE & I & € §

as the sum of a symmetric and skew

AFY4qT/OR

2, dl goaad s i (AB)~! = B~ A~}

YRIUTEh & TOTAT & TART ¥ (57 &l x & [T &cF iU -

a+ X
d =X
d—.X

d — X
a+ X
d—.X

d— X
d— X
d+ X

Using properties of determinants, solve for x :

Tt/4

=0

T T HISTT f log (1 + tan x) dx

/4

Evaluate f log (I"+ tan x) dx.

0
s f (x* + 1) (x—l)dx
T
1
V2
S1N~ .?C
= J1d I - f 0oy
Fmdf (x2+1)(x—l)dx
OR
s
V2
. ]
SII1 X
Find f (1_x2)3/2dx
0

a+ X
d— X

d—X

d— X
d+ X
d— X

. verify that (AB)1 =B-1 AL

d—X

d T+ X
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18. 52 AT & Ul Sl Folt qitd el T8 gl § T 4 Ud ST Ua&9-T digd Hehrel ST & |
THh] T Uk € 6 4
i) MH4TATEFAFE?
(i) HATA2 TAEFTFH & 7
3T

O] & Teh SIS ol T 91 ST UT TgehT sl T T UGl S92 3T BT | 39 527
AT S 3T HITT |

Four cards are drawn successively with replacement from a well shuftled deck of 52
cards. What 1s the probability that

(1)  all the four cards are spades ?
(1) only 2 cards are spades ?
OR

A pair of dice 1s thrown 4 times. If getting a doublet 1s considered a success, find the
probability distribution of number of successes. Hence find the mean of the
distribution.

19. o5 it F . [a>,b}+ c>,(f] = [a>, b, 3] + [a>, ¢, 3] 4
Prove that [3, b+C, 3] = [E) b, d] + [3, ¢, d>]

gug -9
SECTION - C

9T T 20 T 26 IF UAF UIT 6 F H ¢ |

Question numbers 20 to 26 carry 6 marks each.

20. UH Sgahedl U9 1 I o4 § UH Tl a1 af U9 1 I STl & 3T 98 STTHH T & |

qH o foh 39F I wnaﬁrﬁqﬁqowg%am 3AH wn%ﬁuﬁqew%% | A o [ B &

Wﬂﬁ'{WWTH@WﬁﬁQﬁ\Q%ﬂ%%ﬁﬁéﬂﬁﬂﬂﬁd%ﬂ%%ﬁw
U9 ST I ST & A% T8 3 & 196 39 Tal 3T 1541 & 2 6

In answering a question on a multiple choice test, a student either knows the answer or

3 . 2 .
guesses. Let 5 be the probability that he knows the answer and 5 be the probability that

he guesses. Assuming that a student who guesses at the answer will be correct with

1
probability 3 what 1s the probability that the student knows the answer given that he

answered it correctly ?
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1. U AT A 3 diee Sl AT AT & | Ush Gohe A2l o AT H H9M9 A U< 2 =S a0
TN B W 3 €S 10 AT TSl € ST Ueh Uehe Sieg o FHI0T § 3 HS 9N A U a7 2 52
I B O B KT ISdT € | 98 T2 ¥ T 24 Ui Ushe 3 Siedl W T 18 Ul Uehe
FHHIAT & | IS WlaieT 9T &1 SARIHaH IUANT 10 5 HAT ST, a7 Ucdsh bR o Toha- Uhe
3N Tohal ST Tk T SITEeha™ 81 2 YRS I Ueh @eh TUTHA THET a9 W6 g

g HINT | 6

A manufacturer produces nuts and bolts. It takes 2 hours work on machine A and 3

hours on machine B to produce a package of nuts. It takes 3 hours on machine A and 2
hours on machine B to produce a package of bolts. He earns a profit of I 24 per
package on nuts and < 18 per package on bolts. How many packages of each should be
produced each day so as to maximize his profit, if he operates his machines for at the

most 10 hours a day. Make an L.P.P. from above and solve it graphically ?

22. U el a1 Ush gAY, STt Hﬁﬁ%axﬁm2x%, % T STl ST AN ST & | SIET foh
3T STRECHT ST AN FATH &I ATS x 1 7 et 3l BSar 1 d= 1 & | 6

: : . X :
The sum of surface areas ot a sphere and a cuboid with sides 3 X and 2x, 1S constant.

Show that the sum of theirr volumes 1s minimum if x 1s equal to three times the radius

of sphere.

23, TggHUTfm A=1{1,2,3,4,59R={(a,b):la—bl,2d fonfsia & } g7 U Gy Th
JoTdT G99 & | 39 Go & A goddl o [Iay | 6

Show that the relation R in the set A = {1, 2, 3,4, 5} given by R={(a, b) : la— bl 1s
divisible by 2} 1s an equivalence relation. Write all the equivalence classes of R.

24. U & T H & {(x, V) : v < 4x, 4x% + 4y? < 9} SAESA A DT | 6
3reqar

U & T ® Waad 4y = 3x2 97 @7 2y = 3x + 12 | UResg & & &% J0a
T |

Find the area of the region {(x, y) : y* < 4x, 4x* + 4y <9}, using integration.

OR
Using integration, find the area enclosed by the parabola 4y = 3x* and the line
2y =3x + 12.
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23. Wm(xsinz(z)—y)dx+xdy=0ﬁ€ﬂﬁﬁﬁﬁmﬁm%ﬂax=1%,#[

%
y=%%l 6

SAT

d
ﬂd*dﬂﬁw&z—SycotxzsinhW%ﬁ mdﬁﬁﬁﬁ,mﬁ%x=g%ﬂ:{y=2% |

Solve the differential equation

(x sin’ e)—y)dx+xdy=0giveny=gwhenx= 1.

OR

. . . d . .
Solve the differential equation 3*"— 3y cot x = sin 2x given y = 2 when x =g -

06. T THAST F TR TAT BT THIET T BT S GHAA ¢ - (20 4 2) — 3k) = 7 q=

T - (20 +5)+3k) = 9 FI ufToRT @ A TR ST § T x-3T AT 2-37T T GEH
T HEAT ¢ | 6

Find the vector and cartesian equations of the plane passing through the line of
intersection of the planes

r-(2i42i=3k) =71 -(2i +5j%3k) =9

such that the intercepts made by the plane on x-axis and z-axis are equal.
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